
P.^^NT SPECIFICATION 

DRAWINGS ATTACHED 
In^entori WALTER J. GILBERT Q X2»4:03 

Date of Application and filing Complete Specification: June 26, 1959. 
No. 22037f59. 

Complete Specification Published: Dec. 5, 1962. 



Index at acceptance:— Classes ±22(5), B13B3(A8;C), B13C(2D:2E2:10), B13X10; aaid 12(3), 
C15. 

Ihteniational Olassification: — -F06j. FOGo. 

COMPLETE SPECIFICATION 



Conttnuously Washed Shaft Seal 



10 



15 



20 



25 



30 



35 



40 



We, SY^JTRON Company, a corporation 
organised according to the laws of the State 
of Delaware, United States of America, of 
Homer City, Pennsylvania, United States of 
America, do hereby declare the invention for 
which we pray that a patent may be granted 
to us and the method by which it is to be 
performed to be particularly described in and 
by the following statement:—- 

This invention relates to seals for the pro- 
peller shafts of ships. 

Propeller shaft seals have long life when in 
clean sea water. The structure of most seals 
permits some sea water to leak to the bilge. 
If this water is clean the seal is not damaged. 
If it has mud in suspension the seals quickly 
weiar. Thus, ships in rivers and bays and at 
port have (UMciilty in holding their seals and 
require frequent attention in replacing the seal 
or othierwise repairing the same. Large sea- 
going ships have considerably more difficulty 
as some types of seals they employ require 
the ship to be placed in dry dock to repack 
the same. This is a costiy prbceduxe. 

This problem is minmiised according to 
the present invention by pioviding a ship's pro- 
peller shaft seal comprising a propeller shaft, 
a housing through which the propeller shaft 
passes, the housing being scaled to the hull 
of the ship, radial walls de£uiing the ends of 
an annular chamber in said housing, a seal in- 
cluding a body mounted in annular sealed 
relation on said shaft a yieldable annular 
flange on said body having a radial sealing 
face which co-operates with the face of one 
of said radial walls defining the ends of said 
annular chamber, a passage in said one wall 
opening through said face thereof interiniediate 
the extent of the radial conta<:t of said flange 
for the supply of dean liquid under pressure 
to flow in both directions along said shaft and 
wash down sioid shaft and through the hiall to 
the sea tp prevent the ingress of sea water. 



said sealing flange having an intermediate an- 
nular groove opposite to said passage and de- 
fining inner and outer sealing lands such that 
a higher pressure is required to create a wash- 
ing leakage of clean liquid across the inner 
land to the bilge than to create a leakage of 
dean liquid past the outer land. 

By having one flat annular sealing surface, 
whidh is preferably metal and can seal the 
end of the sealing chamber in the housing, 
and a cooperating surface formed on the body 
in sealed relation with the shaft, a dean liquid 
such as water can be' supplied under pressure 
to a point intermediate the radial extent of 
these sealing surfaces. The restricted flow from 
the chamber to the sea together with the pres- 
sure of the sea water and the centrifugal pump 
action of the rotiating body are all factors that 
determine the amount of liquid flowing past the 
sealing surfaces to the bilge and the amount 
flowing to the chamber. With a constant speed 
of rotation of the shaft it requires an increased 
pressure on the washing liquid supplied to 
induce more flow of this liquid to the bilge. 
This pressure may be furtiier increased by 
placing the washing liquid inlet to the sealing 
surfaces closer to the periphery than to the 
axis. Thus the greatest sealing area is inward 
of the supply of the washing liquid. The 
greater the pressure required to induce flow 
of the washing liquid across this wider sealing 
surface to the bilge the better the control 
of the flow and the seal conditions. Thus one 
can permit only a small seepage across the 
greater sealing surface and collect it in a pan 
while the major portion is flowing out past the 
shaft to the sea and preventing the silt in 
suspension from entermg into the sealing 
chamber. 

Annular distribution of the washing liquid 
is ensured by the annular groove. This annular 
groove being opposite to the liquid supply 
passage thus defines the outer and the inner 



45 



50 



55 



60 



65 



70 



75 



80 



85 



BEST AVAILABLE COP-f 



2 912,403 



radial annular sealing surfaces. The outer an- 
nular radial sealing surface passes the wash- 
ing liquid to the seah'ng chamber and dience 
past the shaft clearance to the sea. The inner 

5 annular radial sealing suiface passes the wash- 
ing liquid to the bilge. The flow factors of 
these cooperative elements and the pressures 
determine the amount of washing liquid flow- 
ing each way, but where the flow is maintained 

10 the seal is kept clean and will last a long 
time. Usually the outer annular sealing surface 
is smaller than the inner annular sealing sur- 
face and it has less mechanical pressure applied 
to it than the inner sealing surface. 

15 The clearance flow around the shaft from 
the chamber to the sea may be controlled by 
a standby seal which is an inflatable annular 
seal of an elastomer that is normally brought 
into use to seal by inflation of the seal around 

20 the shaft when the chamber is bpiened to re- 
place the princiijal seal member. This inflatable 
seal can be pafdally Inflated to create a greater 
resistance to flow around the shaft to die 
sea. Thiis another variable factor may be sup- 

25 plied by varying the inflation of the standby 
seal. 

Other objects sind advantages appear here- 
inafter in the following description and claims. 
The accompanying drawings show for the 
30 puipbse of exemplification certain practical 
embodiments of the invention wherein: 

Fig. 1 is a sectional view showing the seal 
comprising this invention sis applied to the 
propeller shaft of a ship. 
35 Fig. 2 is an enlarged sectional view of the 
seal structure shown in Fig. 1. 

Fig. 3 is an enlarged view of the sealing 
element as a free body. 

Fig. 4 is a view of the right end of the 
40 structure shown in Fig. 1. 

Fig. 5 is an enlarged view of a barb to 
hold the ends of the elastomer together. 

Referring to the drawings, the split housing 
1 is made in upper and lower halves 2, 2a and 
45 3, 3a being split along the vertical plane and 
having the flanges 4 and 4a and split along 
the horizontal plane and having die radial 
flanges 5 and 5a which when bolted together 
form the completed housing. 
50 The end of the housing is provided with the 
flange halves 7 which foim an annular flange 
having a series of holes 8 passing there- 
through for securing the housing to the hull 
of a ship or to die end of the housing 9, 
55 enclosing the tail shaft bearing 10 as shown 
in Fig. 1; The flange 7 is backed up by the 
upper and lower angular brace members 11 
and 12 which are each provided with tiireaded 
openings 13 and 14 that open into the interior 
50 chamber 15 of the split housing that surrounds 
the propeller shaft 16. The upper threaded 
opening 13 is supplied with clean sea water 
under pressure for lubricating die tail shaft 
bearing 10 that produces positive and contin- 
65 ued flow out through the tail shaft bearuig and 



the stern tube of the ship. This functions to 
keep the bearing clean. Fresh water or water 
having been treated to remove any foreign 
substances or suspended substances in this tail 
bearing sea water provides longer life for the 70 
bearing and shaft. The lower opening 14 is 
used as a drain or blowout for the chamber 
15. 

The halves of the split housing 1 form an 
annular recess 17 for receiving an inflatable 75 
standby seal member 18 which is made in two 
halves 20 which are entirely independent of 
each other. Each expandable seal half has two 
valve stem moimting members 21, the stems 
of which support these seals in their respective 80 
housing half and maintain spaced relation 
between their inner arcuate surfaces and the 
shaft. 

Each standby seal half is hollow for receiv- 
ing fluid under pressure, such as water, oil, gas 85 
or air that may be fed through one of the valve 
stems 21 to expand the seal halves into sealing 
relation with the sides of the recess 17, with 
each other and with the shaft 16. When this 
seal is expanded by inflation against the shaft 90 
and housing the shaft has to rotate in contact 
with the seal. By supplying a light pressure on 
the shaft and permitting a flow of clean liqiud 
between the seal and the shaft, the same may 
be lubricated and will last for a long period of 95 
time, enough to bring a ship bade to port. 

The partition wall 25 separates the ex- 
pandable seal recess 17 from the seal chamber 
26 which is open to the end of the split hous- 
ing 1. The face 27 on the wall 25 forms one 100 
end of the chamber 26. The split gland mem- 
ber 28 closes the other end of the chamber 
and provides the annular sealing surface 30. 
The split gland member 28 is made up of two 
sections 31 and 32 bolted together by the 105 
bolts 33 and to the housing by the bolts 34. 
The gland member is provided with the out- 
wardly extending radial flange 35 which mates 
with the flange 36 on the housing to which 
the stud bolts 34 are secured. An annular 110 
flange seal 37 is inserted between the flanges 
35 and 36. 

An annular groove 38 is placed in the bore 
of the gland member 27 to receive and direct 
any liquid through the passage 40 -to the ex- 115 
tenor of the split gland member where the 
liquid may be caught in a container or go to 
the bilge. 

The axlhular seal members 41 and 42 axe 
dtqplicates. The one to the left, seal 42, is a 120 
standby seal which can be changed when the 
seal 41 requires replacing. Each seal member 
is provided witii a body section 43 diat has 
one outwardly projecting flange 44, the outer 
face 45 of the seal 41 forms the mating seal- 125 
ing surface for annular sealing surface 30. 

The seah'ng face 45 of each elastomer seal- 
ing surface is provided with two annular 
grooves 46 and 47 dividing the sealing surface 
into three aniaular surfaces or lands 48, 50 130 
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and 51. The inner surface 48 forms an abut- 
ment to engage the sealing surface 30 if in the 
position of seal 41 or the next adjacent seal 
in die position of seal 42. 
5 . tlie abutment surface 48 is inward of the 
sealing surfaces 50 and 51 because the fiange 
44 normally extieirids latierally outward as shown 
in Fig. 3 when a free body. 

The ihain baling siucface is the land 50 
10 which is wider than the land 51. The land 
- 50 has a tumed-up edge or lip 52 which aids 
to seal this surface. Any liquid pressure in the 
groove 47 is effective on this lip to seal the 
same. Howeverj increased pressure in the an- 
15 nular groove will increase the flow past the 
smaller land 51 until the resistaiice to flow in 
that direction is sufl&ciendy great to create a 
flow past the surface 50, in which case some 
liquid flows radially in both directions. 
20 The liquid is supplied to the groove 47 by 
the passage 53 which is connected to any suit- 
able source of liquid, the piesstire of which 
may be varied. 

The elastomer sealing elements 41 and 42 
25 each have a shallow groove 54 in the peri- 
metral surface of the body thereof to receive 
the ; garter springs 55. These garter springs 
tightly hold the sealing elements on the shaft 
causing them to rotate with the shaft. The 
30" pressvure exerted on the flesdble sealing ele- 
ments by the garter springs is sufficient to 
prevent leakage along the ^ft surface. 

These sealing elements 41 and 42 are free 
to slide axially on the shaft without loss <^ 
35 contact with the seolh^ surface on the gland 
. ring ais the propeller sh^t moves axially from 
a full forward to a full reverse thrust. 

The flexible flange 44 has the two annular 
sealing surfaces which cooperate with the an- 
40 nialar polished sealing surface 30, the inner 
sealing surface 50 and the outier sealing surface 
51. The abutment surface 48 is normally out 
of contact as it is indented and only acts as 
a thrust shoulder that limits the perrnissible 
45 axial niovement of the seal member on the 
shaft. Clean water is supplied under pressure 
through the passage 53 to the groove 47 frorn 
whence it flows radially outwardly or radially 
in both directions. This clean water at a pres- 
50 sure which is the same as or slighdy greater 
than that in the chamber 26 which is filled 
escapes through the bearing 10 and the stem 
tube to sea and water leaking past the land 
50 passes to the bilge. 
55 This flushing of the sealing surface produces 
a hydraulic balancing system creating flow and 
at the same time cooh aiid provid^ lubrica- 
tion to the lands of the elastomer. The liquid 
is in effect the seal and separator between the 
60 land and the cooperating surface 30 which 
extend their life. The volume of liquid re- 
quired to perform this function is small as 
compared to that employed to flush and lubri- 
cate the tail bearing. However, diis slight flow 
65 acts as a flushing action to prevent the eiitry 
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of any abrasive material into the a< 
areas. 

The wide radial face of these cooperating 
surfaces permits lateral movement of the shaft 
due to bearing wear without loss of the seal. 

The water introduced into the opening 13 
to lubricate and flush the tail bearing may be 
supplied from the chamber 26 until the tail 
bearing becomes worn and a greater volume 
is required to be fed direcdy through the 
opening 13. . ^ ^ 

The aft sealing element 42 is provided as 
a spacer sealing ring to properly locate the 
forward sealing ring 41. The ring 42 is thus 
a spare part and is at hand at all times. 

The elastomers 41 and 42 are cut radially 
so that they can be placed over the shaft. 
After the seal is in place its ends are hdd 
together by the barbed staple shown in Fig. 
5. Each end is barbed and driven into the 
adjacent ends of the elastomer. This staple 
can be placed in the fiange 44 or the body. 
It is preferable to put it in the flange to keep 
the sealing surfaces fluish at the cut joint. 

WHAT WE CLAIM IS : — 

1. A shop's propeller shaft seal coinprismg 
a propeller shaft, a housing through which 
the propdler shaft passes, the housing being 
sealed to the hull of the ship, radial v^dls de- 
fining the ends of an annular chamber in said 
housmg, a seal including a body moimted in 
an^iilar sealed relation on said shaft, a yield- 
able annular flange oh said body haying a 
radial sealing face which co-operates with the 
face of one of said radial walls defining the 
ends of said annular chamber, a passage in 
said one wall opening through said face there- 
of intermediate the extent of the radial face 
of said flange for the supply of clean liquid 
under pressure to flow in both directions along 
said shaft and wash down said shaft and 
through the hull to the sea to prevent the in- 
gress of sea water, said sealing flange having 
an intermediate annular groove opposite to 
said passage and defining inner and outer seal- 
ing lands such that a higher pressure is re- 
quired to create a washing leakage of clean 
liquid across the inner land to the bilge than 
to create a leakage of clean liquid past the 
outer land. 

2. The structure of claim 1 chafacterized in 
that said groove undercuts said inner land to 
iacrease the sealing pressiiie thereon. 

3. The structure of claim 1 characterized 
in that said body has an abutment to engage 
said one waU having the sealing face to limit 
the flexing of said yieldable annular flange. 

4. A ships propeller shaft seal comprising a 
housing having an annular seal chamber open 
at its inner aid, a rotary propeller shaft 
extending through said seal chamber and 
through the outer end of said housing to the 
sea ^hich has access around said shaft to 
said chamber, gland means engaging the inner 
end of said housing and closing the annular 
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open end of said chamber around said shafts 
an annular stadonaiy sealing &ce on the end 
of said gland expose in said chamber axDund 
said shaft in said seal chiamber, an flnmilgr 
5 elastomer clamped in sealed relation on said 
shaft, ail . annular yieldafak flange on said 
elastonler having an outward extending annular 
elaistonier sealing face which cooperates with 
said stationary ahntilar sealing face on said 

10 gland means, an annular groove in said elasto- 
mer sealing face defined by inner and outer 
annular lands, a liquid supply passage in said 
gland means and extending dirough said an- 
nular stationary sealing face into said cham- 

15 ber at the posidon of said annular groove in 
said rotary elastomer sealing face, liquid car- 
ried through said passage to said sealing faces 
flowing radially between said annular lands 
on said rotary sealing face and stationary seal- 

20 ing face whilst relative rotation between the 
latter faces subsists, the liquid flowing from 
under the outer land passing through said seal 
chasdber and along said shaft to the sea to 
block , the ingress of sea watier to said sealing 

25 chamber. 

. 5. The structure of claim 4 characterized in 
that tile sealing face of said inner land is 
materially wider than the sealing face of said 
outer land- 

30 6. The structure of claim 4 which also in- 
cludes means to change the pressure on the 
liquid delivered to said passage to control that 
portion of the amount of liquid flowing out 
around the shaft to sea and that portion flow- 

35 mg inboard. 

7. A ship's propeller shaft seal comprising 
a housing having an annular seal chamber 
open at its inner end, a rotary propeller shaft 
extending through said seal chinber and 

40 through the outer end of said housing and 



through an outboard bearing to the sea which 
has access around said shaft to said chamber^ 
expansible seal means for said shaft ouli)oard 
of said chamber, gland means engaging the 
inner end of said housing and closing the an- 45 
nular open end of said chamber around said 
shaft, an annular stationary sealing face on the 
end of said gland exposed in said chamber 
around said shaft, an annular elastomer 
clamped in sealed relation on said shaft in 50 
said seal chamber, an annular yieldable flange 
on said elastomer having an outward radially 
extending annular elastomer sealing face which 
cooperates with said stationary annular sealing 
face on said gland means, an annular groove in 55 
said elastomer sealing face defined by inner 
and outer annular lands, a liquid supply pas- 
sage in said gland means and extending 
through said annular stationary sealing face 
into said chamber at the position of said 60 
annular groove in said elastomer sealing face, 
liquid carried through said passage to said 
sealing -faces and flowing radially between said 
rotary and stationary sealing faces whilst re- 
lative rotation between the latter faces sub- 65 
sists, the liquid flowing through said seal 
chamber and along said shaft to the sea to 
block the ingress of sea water to said sealing 
chamber when said expansible seal means is 
contracted from said shaft. 79 

8. The structure of claim 7 which also 
includes a clear wati» inlet to said hoiising 
positioned outboard of said escpansible seal. 

9. A ship's propeller shaft seal substanti- 
ally as described with reference to and as 75 
illustrated by the accompanying drawings. 

ABEL & IMRAY, 
Agents for the Applicants, 
Quality Hoiise, Quality Court, 
Chancery Lane, London, W.C.2. 
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